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One of the most characteristic features of medical practice in industrialized countries over the last 30 years has been a rapid increase in the incidence of self-inflicted diseases. This is best exemplified by diseases linked to excessive alcohol consumption and to cigarette smoking. For example, the death rate from carcinoma of the bronchus increased in England from under 5000 in 1940 to 35000 in 1980 (Office of Population Censuses and Surveys 1982) .
In the first half of the twentieth century, alcohol-related problems were relatively uncommon in the UK. In a survey of patients with chronic liver disease admitted to the Radcliffe Infirmary, Oxford, in the 1940s, Kelsall and colleagues (1947) found that not one patient had a history of excessive drinking. They commented: 'It seems that among hospital patients in this part of Britain at the present time chronic alcoholism as a factor in the causation of liver disease has practically disappeared'. The picture is very different nowadays: heavy alcohol consumption now accounts for at least 15 000 premature deaths per annum in Britain. Alcoholic cirrhosis is now four times more common in the UK than it was in the early 1960s (Saunders et al. 1981b) (Figure 1) , and surveys of patients in general medical wards show that as many as 30% of patients have an underlying drinking problem (Jariwalla et al. 1979 , Jarman & Kellett 1979 .
Until the late 1970s comparatively little research was performed in Britain into alcoholic liver disease compared with other (and now much rarer) forms of chronic liver disease, such as chronic active hepatitis and primary biliary cirrhosis. With the rapid increase in the incidence of alcoholic liver disease and alcohol problems generally, it became much more relevant to investigate factors that influence the development of liver disease in heavy drinkers and to define safe limits for drinking, in order that primary prevention of alcohol problems by public education would have a proper scientific basis. It was for this reason that the King's College Hospital Study of Alcoholic Liver Disease was established in 1979. Although there have been advances in the treatment of alcoholic liver disease over the last 10 years, particularly with respect to endoscopic sclerotherapy for oesophageal varices (Macdougall et al. 1982) , the prognosis for most patients with alcoholic cirrhosis has changed little (Saunders et al 1981b) , partly because many patients die from irreversible hepatic decompensation and from other complications of cirrhosis such as infection and hepatoma.
Relationship between alcohol intake and liver damage Alcoholic cirrhosis was once termed 'fatty nutritional cirrhosis' because it was thought that it resulted from malnutrition, which of course is very common in many groups of alcoholics. Largely through the work of Lieber, we know that chronic alcohol consumption can produce in primates a whole spectrum of liver damage ranging from fatty liver to cirrhosiseven when the diet is nutritionally adequate (Lieber et al. 1975 , Popper & Lieber 1980 . Fatty liver has been reproduced in human volunteers drinking 120-300 g alcohol per day in as short a time as eight days (Rubin & Lieber 1968 ). There are two main pieces of evidence supporting a dose-response relationship between the total quantity of alcohol consumed and the risk of developing chronic liver disease. Pequignot and his colleagues in France have conducted several studies with the aim of defining the risk of cirrhosis for various levels of daily alcohol intake. In their most frequently cited study (Pequignot et al. 1974 ) they identified all patients with cirrhosis with ascites living within a certain area and questioned them about their alcohol intake, having excluded those with definite non-alcoholic liver disease. They also investigated the alcohol intake of an age-sex-matched group of subjects from the same area drawn at random from cases the electoral register. From their data they calculated the 'cirrhosis morbidity quotient' for a given level of alcohol intake ( Figure 2 ). For men the risk of cirrhosis began to increase above a daily alcohol intake of 60 g and for women above an iptake of 20 g, although the risk is minimal until intake exceeds 80 g/day for men and 40 g/day for women. A different approach was adopted by Lelbach (1974) working in an alcoholism unit in Germany. He interviewed a consecutive group of male alcoholics and took a careful history of their lifetime alcohol intake. Liver biopsy appearances were classified into one of seven grades of severity from normal to cirrhosis. Patients were then ranked according to their cumulative alcohol intake and subdivided into 13 groups in order of increasing intake. The proportion of patients in each group with chronic alcoholic liver damage increased linearly as cumulative intake increased ( Figure 3 ).
These types of analysis tend to conceal the great individual variation in susceptibility to liver damage. Some patients present with alcoholic cirrhosis while still in their early twenties having been drinking excessively for only four or five years, whereas others escape chronic liver damage after many decades of heavy drinking. There is also considerable variation in the extent of involvement of different systems of the body: for example, patients with severe alcoholic cardiomyopathy rarely have clinically significant liver disease. Figure 4 shows the cumulative lifetime alcohol intake of 148 patients (of both sexes) admitted with an alcohol problem to a general hospital who were studied by one of the authors (JBS). A detailed history of alcohol consumption was taken using a standardized interview schedule; in half the cases corroborative information was also obtained from collateral sources. Although there is significant correlation between cumulative intake and severity of liver damage, the most striking impression is the great variability in alcohol intake within each histological group.
Sex-related differences in susceptibility
The first suggestion that women might be more susceptible to alcoholic liver disease than men was made by Spain (1945) . In an autopsy series he noted that women presented withand died ofalcoholic cirrhosis at a younger age than men. Since then there have been a number of studies in which differential susceptibility of men and women to alcoholic liver disease has been examined. We have recently reviewed these studies in detail (Saunders et al. 1981a ) and only the main conclusions will be presented now.
Several studies have compared liver biopsy appearances in male and female patients. Many have found that women tend to have more advanced disease at presentation. Several of these are, however, open to criticism because they have comprised a very heterogeneous group of patientsfrom those being investigated for abnormal liver function tests found at routine medical examination (of whom a higher proportion are men) to patients admitted acutely because of ascites or variceal haemorrhage. However, even in those series where the mode of presentation was similar in the two sexes, alcoholic hepatitis was more common in women-, with the most severe form of this lesion, central sclerosing hyaline necrosis, showing a particularly high female preponderance (Krasner et al. 1977) .
There are also pronounced differences in alcohol intake between the sexes, women having a lower cumulative alcohol intake than men with a comparable degree of liver damage. This reflects both a shorter duration of excessive drinking and a lower mean daily alcohol intake. Table 1 shows the findings of a recent analysis of patients with alcoholic cirrhosis admitted to the King's College Liver Unit, in whom lifetime alcohol intake was established by a standardized and well-validated interview schedule (Saunders et al. 1982) . Total lifetime consumption of the female patients was approximately half that of their male counterparts. The lower mean daily alcohol intake suggests that the threshold for damage is lower in women, which is borne out by the epidemiological studies of Pequignot et al. (1974) described above.
We have put forward a number of explanations for this difference in susceptibility (Saunders et al. 1981a) . It is partly explained by differences in body size and composition between the sexes. Women weigh approximately 15-20% less than men and in addition a relatively higher proportion of their total body mass is composed of fat (International Committee for Radiological Protection 1975). Alcohol does not distribute into fat to an appreciable extent, partly because fatty tissue has a relatively poor blood supply and partly because of the low fat-water partition coefficient of alcohol. The lean body mass which includes major organs such as the liver is exposed to proportionately higher blood alcohol concentrations in women after a standard dose of alcohol. It is reasonable to suppose that this would result in more rapidly progressive liver damage. It probably also explains why women are more susceptible to a variety of other alcohol-related diseases such as pancreatitis, cerebral damage and haematological abnormalities (Sarles et al. 1979 , Ashley et al. 1977 . The particular susceptibility of women to liver damage may also be related to differences in immune reactivity to alcohol-induced liver antigens (women are more susceptible to a variety of immune-mediated diseases) or to differences in hormonal status which influence the activities of alcohol metabolizing enzymes.
Spectrum of liver damage
In order to discuss further what factors may be important in determining susceptibility, consideration must be given to the types of alcoholic liver injury and the possible mechanisms by which chronic alcohol consumption results in liver damage. A schematic representation of the pathways by which alcoholic liver damage evolves is given in Figure 5 . It should be emphasized that this is a very simplified scheme and it is probably more correct to think of the various pathological processes, such as ballooning degeneration, inflammation and collagenization, as occurring concurrently rather than strictly sequentially. The most common type of liver damage seen in heavy drinkers is fatty liver. This is a predictable metabolic response to chronic alcohol consumption and cant occur within a few days of heavy drinking (Rubin & Lieber 1968) . Fatty infiltration persists for as long as alcohol intake remains high. Whether it can progress to cirrhosis eventually has been the subject of much debate. Lieber and colleagues have suggested that some patients may develop perivenular sclerosis and that with continued alcohol consumption this can ultimately lead to cirrhosis (Popper & Lieber 1980 , Worner & Lieber 1978 Figure 6 . Schematic representation of pathways of alcohol metabolism 'Cytopathic' features are less common and there seems to be much greater variation in individual susceptibility to their occurrence. Hepatocyte ballooning is a characteristic feature and is commonly followed by cell necrosis. When this is associated with an inflammatory infiltrate, it is termed alcoholic hepatitis. Alcoholic hepatitis is usually associated with intense fibrogenesis. Liver cells become enveloped by fibrous tissueso-called pericellular fibrosisand fibrosis around the central veins is also a common feature. Alcoholic hepatitis is well recognized to be a precursor of cirrhosis. Over one-third of patients with alcoholic hepatitis who continue to drink excessively will have progressed to the stage of cirrhosis within three years.
Possible mechanisms underlying the development of alcoholic liver damage Metabolism of alcohol: Alcohol is metabolized predominantly in the liver by alcohol dehydrogenase (ADH) which catalyses the initial reaction to acetaldehyde, a highly reactive and toxic compound, and aldehyde dehydrogenase (ALDH) which converts acetaldehyde to acetate. These pathways are illustrated schematically in Figure 6 . The main consequences of alcohol metabolism can be related to (1) production of acetaldehyde and (2) generation of hydrogen equivalents. These latter fuel a number of reactions concerned with fatty acid synthesis, with the result that triglyceride accumulates and produces the histological appearance of fatty infiltration. Acetaldehyde has a number of toxic effects in the liver cell. It reduces protein secretion by inhibiting degeneration described above, and also inhibits the respiration of many subcellular organelles. It has been implicated in the generation of toxic free radicals (Lewis & Paton 1982) which can cause peroxidation of membrane lipids and loss of functional integrity of the cell membrane. Acetaldehyde may also increase collagen formation and deposition in the space of Disse between the sinusoids and the hepatocytes. This is of concern because of the effect on transfer of nutrients and oxygen as well as the development of portal hypertension (Orrego et al. 1979 ).
Immune-mediated liver damage: Immune mechanisms are thought to be involved in the pathogenesis of alcoholic hepatitis. This has some features in common with chronic active K cell
Formation of
Production Lymphocyte-mediated neoantigens of antibody cell necrosis ? influenced -ADCC reaction by HLA type Figure 7 . Suggested mechanism for the development of an antibody-dependent, lymphocyte-mediated reaction directed against alcohol-induced antigens on the hepatocyte surface hepatitis, a disease in which disordered immune function is of primary pathogenetic importance. Patients with alcoholic hepatitis show abnormal lymphocyte reactivity to both normal and abnormal liver cell components. Recently, using a cytotoxicity assay, we have demonstrated lymphocyte reactivity towards hepatocytes isolated from the same patient (Actis et al. 1983) ; and in a high proportion of patients with severe alcoholic liver disease there are circulating antibodies which react specifically with surface components of hepatocytes that have been isolated from animals fed alcohol (Crossley et al. 1983 ). Thus alcohol, or possibly a metabolite such as acetaldehyde, seems to modify hepatocyte plasma membranes in such a way that antigenic components are expressed. These could stimulate antibody production and lymphocyte-mediated reactions which would lead to cell necrosis. This scheme is illustrated in Figure 7 .
Interaction between alcohol and other environmental agents: Recently it has been suggested that cell necrosis might occur in response to a combination of alcohol and another hepatotoxic agent. According to this hypothesis chronic alcohol consumption sensitizes the liver in some way to damage by a hepatotropic virus or chemical. In an elegant series of experiments, Schanne et al. (1981) have shown that galactosamine induces hepatocyte necrosis in the presence of alcohol (and calcium) but fails to do so when alcohol is not present. This could be a model for the interaction of alcohol with other hepatotoxic factors but as these findings have not been reproduced yet in other laboratories, this theory must remain sub judice for the time being.
KCH Study of Alcoholic Liver Disease Susceptibility to liver damage could therefore be influenced in a number of ways: by factors influencing alcohol metabolism and the production of toxic derivatives; by determinants of immune responsiveness; and by exposure to viruses and other agents.
In 1979 we started a large-scale study of factors that influence susceptibility to alcoholic liver disease. Our aim was to investigate the interrelationship between alcohol intake and genetic and environmental modulators of disease susceptibility, and the severity of alcoholic liver disease. The study is still in progress but so far we have investigated the phenotypes of the alcohol-metabolizing enzymes, ADH and ALDH, the histocompatibility (HLA) type and exposure to hepatitis viruses, together with a detailed assessment of drinking behaviour in 415 patients with different grades of alcoholic liver injury.
Plan of study
All patients admitted to the Liver Unit with suspected alcoholic liver disease are interviewed by a member of the Alcohol Group. Patients who are encephalopathic, have signs of intellectual impairment or are too ill are excluded from the study. All other patients are interviewed by a clinician or a psychologist using a standardized interview schedule (Saunders et al. 1982) to elicit their lifetime alcohol consumption. Essential demographic data, such as marital status and educational level, dietary intake, drug history, symptomatology and results of clinical examination and laboratory schedule, have been validated by test-retest comparisons and with information obtained from collateral sources, and have been shown to provide highly consistent information. From the drinking history several measures of alcohol intake are calculated: these include cumulative lifetime intake, duration of drinking at various levels of daily consumption (>40 g, > 80 g, > 160 g), mean daily intakes during these times, and the pattern and variability of drinking behaviour. Following this, patients are asked about past treatment of drinking problems and psychiatric disorders, past experience of drinking environments, and advice received in the past about moderating their alcohol intake. This information is recorded in a standardized questionnaire. At the end of the interview patients are asked to complete the 'Severity of Alcohol Dependence Questionnaire' (SADQ), a self-administered questionnaire which seeks to quantitate various problems associated with alcohol dependence (Stockwell et al. 1979) .
Over 90% of patients have undergone liver biopsy, and biopsy appearances are classified into one of seven histological categories: (1) minimal changes; (2) fatty liver; (3) fatty liver and fibrosis; (4) alcoholic hepatitis; (5) cirrhosis; (6) cirrhosis and alcoholic hepatitis; (7) hepatoma superimposed on cirrhosis. Individual histological features such as fatty accumulation, spotty necrosis, piecemeal necrosis and fibrosis are scored semi-quantitatively on a 5-point scale. The phenotypes of the alcohol-metabolizing enzymes ADH and ALDH have been determined in a random sample of patients after identification of the respective isoenzymes in liver biopsies by the novel technique of simultaneous starch-gel electrophoresis (Ricciardi et al. 1983 ). The HLA type has been determined at the four loci (A, B, C and DR) in 300 patients by a standard microcytotoxicity technique and markers of hepatitis B infection including HBsAg, anti-HBs and anti-HBc have been determined in the same group. ADH and ALDH phenotypes ADH and ALDH are both known to comprise several isoenzymes (Smith et al 1971 , Harada et al. 1980 , Ricciardi et al 1983 , and allelic variation exists at two ADH loci and one ALDH locus. There are considerable differences in the metabolic characteristics of the various isoenzymes. 'Atypical' ADH, which contains JP subunits, has a higher specific activity at the physiological pH and it has been suggested that this could result in higher blood acetaldehyde levels, though it has never been proven experimentally. Absence of an isoenzyme of ALDH (ALDHI) occurs in about 50% of oriental subjects and has been shown to cause the facial flush reaction to alcohol that is so common in oriental populations. The reaction seems to be mediated by the high levels of acetaldehyde that occur as a result of this enzyme deficiency (Harada et al. 1981) . No information was available, however, on whether particular isoenzymes of ADH or ALDH predisposed to the development of alcoholic liver disease. So far, liver biopsy samples have been analysed for ADH and ALDH phenotypes from 28 patients with fatty liver, 12 with alcoholic hepatitis and 30 with alcoholic cirrhosis. Patients in the three groups were similar with respect to mean daily alcohol intake and duration of drinking. Using the double starch-gel electrophoresis technique, both sets of isoenzymes were identified in all patients. No differences in the phenotype frequencies of the ADH2 and ADH3-coded isoenzymes and the ALDH isoenzyme were found, and of particular interest was that only 2 patients (one with fatty liver and one with cirrhosis) had the 'atypical' ADH containing IP subunits. Clearly, the presence of this form of ADH does not favour the development of cirrhosis in heavy drinkers despite its greater activity and possibly higher rate of acetaldehyde production. The relative activities of the isoenzymes coded by all four ADH loci were similar in the three groups of patients.
The ALDHI isoenzyme was found in all patients, but in those with cirrhosis there was a selective reduction in activity (score 2.6 compared with 3.8 for those with fatty liver or hepatitis), and total ALDH activity was also reduced in this group. It is possible that this represents a primary quantitative genetic defect in heavy drinkers predisposed to develop cirrhosis, though it seems much more likely that this is an acquired deficiency, possibly secondary to the mitochondrial damage that occurs in advanced alcoholic liver disease. It is, nevertheless, of considerable interest because it suggests the mechanism whereby progressive damage could occur in patients with pre-existing liver disease who continue drinking. Reduction in ALDH activity would result in proportionally higher intrahepatic levels of acetaldehyde during alcohol oxidation; this in turn would lead to further depression of subcellular function, further reduction in ALDH activity and hence in the establishment of a vicious circle of progressive subcellular damage which would lead ultimately to cell necrosis.
The HLA system and immune response Since the HLA system was first discovered 20 years ago, several diseases have been associated with particular phenotypes. The HLA antigens B8 and DR3 are found in a high proportion of patients with autoimmune diseases, including coeliac disease and chronic active hepatitis. In 1976 Bailey et al. found that HLA-B8 was significantly more common in patients with alcoholic cirrhosis than patients with fatty liver or healthy non-alcoholic members of the general population. That finding stimulated a search for associations of other antigens with susceptibility to severe alcoholic liver damage. Several associations have now been described, predominantly with antigens of the B locus. There have been considerable differences in the particular HLA types with which alcoholic cirrhosis has been linked in different populations, but in an analysis of all studies reported until 1981, Eddleston & Davis (1982) concluded that the risk of alcoholic cirrhosis was increased in patients who had the HLA types B8, B13, B27 and B40. It has been suggested that HLA-B8 predisposes to alcoholic liver damage by enhancing the immune response to alcohol-liver cell antigens, and that this results in the more rapid development of alcoholic hepatitis. However, all these studies have shown only a statistical association of an HLA type with cirrhosis and none has taken into account the alcohol intake of patients which is crucial in trying to assess the influence of a postulated marker of susceptibility.
In the present study (Saunders et al. 1982) HLA-B8 was found in a higher proportion of patients with alcoholic cirrhosis (30%) than in healthy non-alcoholic subjects (22%), giving a relative risk of 1.5: 1, but its influence was most clearly seen when the alcohol intake of cirrhotic patients with and without HLA-B8 was compared (Table 2) . Both men and women with B8 had been drinking > 40 g alcohol per day for a shorter period of time than those without B8. Mean daily alcohol intake was unrelated to the presence of this antigen, but cumulative intakes were lower in those with B8, reflecting the shorter duration of drinking. A more rapid development of cirrhosis was also seen in patients with the HLA antigen DR3, which is closely linked to B8. Patients with both antigens tended to have an even shorter duration of excessive drinking before cirrhosis became manifest, but this difference did not reach statistical significance. Analysis of liver biopsies showed that patients with B8 had a (Table  3) and Mallory's hyaline was also more prominent in those with B8. These findings are in accord with our previous suggestion that the presence of HLA-B8 or DR3 enhances the immunological reaction to antigenic changes in the liver cell membrane induced by alcohol or a metabolite such as acetaldehyde. As a result of a cytotoxic immune reaction, liver-cell necrosis would be triggered and the development of acute alcoholic hepatitis accelerated. As a result of this, progression to cirrhosis would occur more rapidly. This suggestion must .of course await confirmation by prospective studies of patients of known tissue type who have sequential liver biopsies and determination of alcohol-related antibodies and autologous lymphocyte cytotoxicity.
Is there a link between biochemical and immunological mechanisms of liver damage? It is unlikely that a single mechanism is responsible for the multiple morphological abnormalities seen in alcoholic liver disease. Biochemical and immunological mechanisms such as those described above should not be regarded as mutually exclusive but rather as complementary. We have recently shown that antigenic changes on the surface of liver cells can be produced by a combination of disulfiram, an ALDH inhibitor, and a low dose of alcohol that would in itself not produce any antigenic changes (Crossley et al. 1983 ). This suggests that acetaldehyde is the mediator of these antigenic alterations. The degree of liver damage could therefore be influenced by the intrahepatic activity of ALDH which regulates acetaldehyde levels and by the immune response to these antigens.
Markers of hepatitis virus infection
If infection with hepatitis viruses predisposed heavy drinkers to develop chronic liver damage, evidence of past or present infection should be found in patients with established disease. A study from Scotland (Mills et al. 1981) reported that the prevalence of markers of hepatitis B virus infection was higher in patients with alcoholic cirrhosis than in patients with fatty liver or healthy non-alcoholic subjects, suggesting that the virus might be implicated in the development of cirrhosis. Active hepatitis B infection was uncommon in the cirrhotic patients, and the usual finding was the presence of antibody to hepatitis B surface antigen (anti-HBs) which indicates recovery from past infection with elimination of the virus.
In our own study , evidence for active hepatitis B infection has been found in less than 1% of patients. Anti-HBs was found in 14% and the combined prevalence of HBV markers was not significantly higher in patients with alcoholic cirrhosis (18%) compared with those with pre-cirrhotic liver disease (13%), though in both groups of patients it was significantly higher than in an age-sex-matched group of hospital patients without liver disease (6%). Our results would not therefore support the suggestion that previous infection with hepatitis B is important in the pathogenesis of alcohol-related liver disease. Furthermore, in patients who had cirrhosis, the alcohol intake of those with evidence of previous hepatitis B infection tended to be higher than that of patients who were serologically negative for all markers (Table 4 ). There was no suggestion that patients with previous hepatitis infection had had a lower alcohol intake; indeed, patients with anti-HBs tended to be older and to have higher alcohol intakes. This could suggest that they acquired hepatitis B infection relatively late in their drinking careers, possibly via blood products or during hospital treatment for their liver disease.
What other features characterize patients with severe alcoholic liver disease? In this paper we have discussed some of the genetic and environmental factors that might explain the wide variation in susceptibility to the severe forms of alcoholic liver disease. Are there any other features which characterize patients who develop chronic liver disease from those who escape significant liver damage? More detailed assessment of the drinking behaviour of patients has shown a considerable difference in the pattern of drinking between patients with minimal liver damage or fatty liver and those with cirrhosis. Cirrhotic patients have almost always been regular daily drinkers, whereas patients with minimal damage have usually had an intermittent or 'binge' pattern of drinking. Multiple regression analysis has confirmed that the pattern of drinking has an independent effect on disease severity that is not explained simply by differences in alcohol intake between patients with different types of drinking behaviour. Presumably in intermittent drinkers recovery from liver damage is possible during periods of abstinence. We have also found considerable differences in the severity of dependence, as established by the SADQ, in patients with chronic alcoholic liver damage compared with those who escape liver disease. The mean scores for our patients with liver disease was 15.6 for men and 10.8 for women (maximum score 60), compared with dependence scores for patients without liver disease attending an alcohol treatment unit of 33.8 and 33.2 respectively (Table 5) ). Only 19% of our male patients and Figures are mean scores + standard error of the mean -13% of our female patients were classified as being severely dependent (dependence score' > 30), compared with 56% of those without liver disease. Patients with liver disease were also significantly older (by an average of 10 years) than those attending the treatment unit. Dependence scores were found to correlate highly with mean daily alcohol consumption and also with maximum daily alcohol intake. On the basis of these findings we have suggested that patients who eventually develop liver disease drink excessively, but not so excessively that they become severely dependent and have prominent alcohol-withdrawal symptoms. Because of this they are able to maintain their alcohol intake at a steady level for many years and do not seek to reduce their alcohol intake. On the other hand patients who drink more heavily in their early years, often in a 'binge' pattern, are liable to become more severely dependent and develop florid alcoholwithdrawal symptoms, resulting in a spontaneous reduction in alcohol intake, admission for detoxification or, in a proportion of cases, in death due to delirium tremens, acute alcohol poisoning or trauma.
Conculsions
Although there is an overall relationship between lifetime alcohol consumption and the severity of liver damage, there are important factors that influence susceptibility. Significant chronic liver damage is more likely to occur in women, in regular daily drinkers, and in those whose alcohol intake is not so high that the development of severe alcohol-withdrawal symptoms forces them to moderate their drinking habits. Certain HLA types such as B8 enhance susceptibility by approximately 50%. Reduction in aldehyde dehydrogenase activity is also associated with evolution of progressive liver damage and it is tempting to speculate that patients in whom ALDH is inhibited more readily by alcohol will progress to liver failure more rapidly. No exogenous agents such as viruses or chemicals have yet been shown to contribute to the development of liver injury.
At the present time we do not have sufficient information to be able to tailor our advice about safe limits for drinking to the individual patient. We have previously recommended (Saunders et al. 1981a ) that men should on no account drink more than 80 g alcohol (5 pints of beer or a bottle of wine) per day and that women should keep below half this amount. Even these intakes may not be entirely 'safe', and we also suggest that people whose daily intakes approach these amounts should have two alcohol-free days every week. It seems sensible to advise those who have one of the 'sensitizing' HLA types to be even more cautious about their alcohol intake. Screening for markers of susceptibility is not a practical proposition at present, but it may become feasible in the future to screen specifically for a limited number of such markers in populations known to be at risk of alcohol problems.
